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NOTES:

1.HAY BALES SHALL BE TRENCHED 3" TO 4" AND STAKED WITH (2) 1"X2"X4" WOOD STAKES PER BALE.
2.SILT FENCE SHALL BE DOWN STREAM OF HAY BALES.
3.ADJACENT BALES SHALL BE BUTTED FIRMLY TOGETHER. UNAVOIDABLE GAPS SHALL BE PLUGGED

WITH HAY OR STRAW TO PREVENT SILT FROM PASSING.
4.HAY BALES SHALL BE REPLACED WHEN NO LONGER FUNCTIONING AS INTENDED OR EACH

90-DAYS OR AS DIRECTED BY THE SITE INSPECTOR REPRESENTING THE CITY OF GROVELAND.

OVERLAP ENDS

HAY BALES
AS REQUIRED

DITCH/SWALE
BANK

T.O.B.

RUNOFF WATER
W/SEDIMENTS

COMPACTED SOIL TO
PREVENT PIPING

STAKED STRAW
BALE

FILTERED WATER

DROP INLET
W/GRATE

STAKED SILT
FENCE

EROSION CONTROL
FEATURES G-1
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BOTT. OF FABRIC

GRADE LEVEL

FILTER FABRIC SHALL BE IN
CONFORMANCE WITH FDOT
SPECIFICATIONS SECTION 985)

POST (OPTIONS: 2" x 4" OR 2
1/2" MIN. DIA. WOOD; 1.33
LBS/FT MIN. STEEL)

NOTE:

WHERE USED IN DITCHES, THE SPACING FOR TYPE III SILT FENCE SHALL BE IN
ACCORDANCE WITH FDOT DESIGN STANDARDS, 2002, INDEX NO. 102, SHEET 1 OF 3,
CHART NO. 1.

OPTIONAL POST POSITIONS
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PRINCIPAL POST POSITIONS
(CANTED 20Á TOWARD FLOW)

FILTER FABRIC

TYPE III SILT FENCE
G-2
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D  = 5' STD. (SINGLE PANEL FOR DEPTHS 5' OR LESS).

D  = 5' STD. (ADDITIONAL PANEL FOR DEPTHS > 5')

CURTAIN TO REACH BOTTOM UP TO DEPTHS OF 10 FEET. TWO (2) PANELS TO BE
USED FOR DEPTHS GREATER THAN 10 FEET UNLESS OTHERWISE SPECIFIED IN
THE CONSTRUCTION PLANS OR AS DIRECTED BY THE ENGINEER

CLOSED CELL SOLID PLASTIC FOAM FLOATATION
(6" DIS. EQUIV.) (12 LBS. PER FT. BUOYANCY)

5/8" POLYPRO ROPE
(600 LBS. BREAKING
STRENGTH)

18 OZ. NYLON
REINFORCED PVC FABRIC
(300 PSI TEST) WITH
LACING GROMMETS

1/4" GALVANIZED CHAIN

TYPE I FLOATING
TURBIDITY BARRIERG-3
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NOTES:

1.PIPE BEDDING: SELECT COMMON FILL COMPACTED TO 98% OF THE MAXIMUM DENSITY AS PER
AASHTO T -180.

2.TRENCH BACK FILL: COMMON FILL COMPACTED TO 98% OF THE MAXIMUM DENSITY AS PER AASHTO T
-180. 3. USE OF TYPE "A" BEDDING TO BE DETERMINED IN THE FIELD AS DIRECTED BY THE CITY OF
GROVELAND. REQUIRED AS DIRECTED BY THE CITY OF GROVELAND.

4.(*): 15" MAX. FOR PIPE DIAMETER LESS THAN 24", AND 24" MAX. FOR PIPE DIAMETER 24" AND LARGER.
5.WATER SHALL NOT BE PERMITTED IN THE TRENCH DURING CONSTRUCTION.
6.ALL PIPE TO BE INSTALLED WITH BELL FACING UPSTREAM TO THE DIRECTION OF THE FLOW.
7.SHEETING AND BRACING SHALL BE USED IN ACCORDANCE WITH CURRENT TRENCHING REGULATIONS

AND WHERE UNSAFE CONDITIONS.
8.EXISTING GRAVITY SEWERS SHALL UTILIZE TYPE A BEDDING, IF REQUIRED BY THE CITY. BEDDING

DEPTH SHALL BE 4" MINIMUM FOR PIPE DIAMETER LESS THAN 15", AND 6" MINIMUM FOR PIPE
DIAMETER 16" AND LARGER.

9.DEPTH FOR REMOVAL OF UNSUITABLE MATERIAL SHALL GOVERN DEPTH OF  BEDDING ROCK BELOW
THE PIPE. CITY AND/OR PROJECT ENGINEER SHALL DETERMINE IN THE FIELD REQUIRED REMOVAL OF
UNSUITABLE MATERIAL TO REACH SUITABLE FOUNDATION.

FINISH GRADE

TRENCH WIDTH VARIES
WITH SIZE OF PIPE

PIPE O.D.

12" (TYP.)

SEE NOTE 4

UNDISTURBED  EARTH

PIPE BEDDING
(SEE NOTE 8 & 9)

12" LIFT
MAXIMUM

PIPE BEDDING
(SEE NOTE 1)

TRENCH BACKFILL
(SEE NOTE 2)

COMMON FILL

CROWN TRENCH IN UNIMPROVED
AREAS (3" MIN.) (SEE TYPE B
BEDDING AND TRENCHING DETAIL
FOR OTHER RESTORATION.)

SELECT
COMMON
FILL

BEDDING ROCK

CLASS A BEDDING AND
TRENCHING DETAILG-4
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NOTES:

PIPE O.D.

1.PIPE BEDDING: SELECT COMMON FILL COMPACTED TO 98% OF THE MAXIMUM DENSITY AS PER AASHTO T -180.
2.TRENCH BACK FILL: COMON  FILL COMPACTED TO 98% OF THE MAXIMUM DENSITY AS PER AASHTO T -180.
3.PIPE BEDDING UTILIZING SELECT COMMON FILL OR BEDDING ROCK IN ACCORDANCE WITH TYPE A BEDDING

AND TRENCHING DETAIL MAY BE REQUIRED AS DIRECTED BY THE CITY OF GROVELAND.
4.(*): 15" MAX. FOR PIPE DIAMETER LESS THAN 24", AND 24" MAX. FOR PIPE DIAMETER 24" AND LARGER.
5.WATER SHALL NOT BE PERMITTED IN THE TRENCH DURING CONSTRUCTION.
6.ALL PIPE TO BE INSTALLED WITH BELL FACING UPSTREAM TO THE DIRECTION OF THE FLOW.
7.SHEETING AND BRACING SHALL BE USED IN ACCORDANCE WITH CURRENT TRENCHING REGULATIONS AND

WHERE UNSAFE CONDITIONS.
8.FINAL RESTORATION IN IMPROVED AREAS SHALL BE IN COMPLIANCE WITH ALL APPLICABLE REGULATIONS OF

GOVERNING AGENCIES. SURFACE RESTORATION WITHIN THE CITY OF GROVELAND'S RIGHT-OF-WAY SHALL
COMPLY WITH REQUIREMENTS OF RIGHT-OF-WAY UTILIZATION REGULATIONS AND ROAD CONSTRUCTION
SPECIFICATIONS.

FINISH GRADE

TRENCH WIDTH VARIES
WITH SIZE OF PIPE

12" (TYP.)

SEE NOTE 4

12" LIFT
MAXIMUM

PIPE BEDDING
(SEE NOTE 1)

SELECT
COMMON
FILL

TRENCH BACKFILL
(SEE NOTE 2)

CROWN TRENCH IN
UNIMPROVED AREAS (3" MIN.)
(SEE NOTE 8)

COMMON FILL

UNDISTURBED
    EARTH

  (SEE NOTE 3)

CLASS B BEDDING AND
TRENCHING DETAILG-5
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AND PAVEMENT REPLACEMENT
TRENCH REPAIR-PAVED AREAS

1
2

1
2

NOTES:

1.OPEN CUTS OF CITY STREETS ARE NOT PERMITTED WITHOUT WRITTEN APPROVAL FROM THE CITY OF
GROVELAND'S PUBLIC WORKS DIRECTOR.

2.DEWATERING SHALL CONTINUE UNTIL BACKFILL IS COMPACTED AT LEAST 2 FEET ABOVE WATER TABLE.
3.SURFACE TREATED PAVEMENT JOINTS SHALL BE LAPPED AND FEATHERED.
4.EMBEDMENT TYPE 3 PER AWWA C600/C605. PIPE BEDDED IN SAND TO DEPTH OF 1

8 PIPE DIAMETER, 4
INCHES MINIMUM. BACKFILL COMPACTED TO TOP OF PIPE. BACKFILL SHALL BE COMPACTED IN ONE FOOT
LIFTS WITH MECHANICAL TAMPERS AND UP TO THE BOTTOM OF THE ROADWAY BASE. SPECIAL ATTENTION
SHALL BE GIVEN TO ADEQUATE COMPACTION OF THE PIPE HAUNCHES. A DENSITY TEST IS REQUIRED AT
THE SPRING LINE, ONE FOOT ABOVE THE PIPE CROWN AND ONE FOOT VERTICALLY THEREAFTER.

5.IN PAVEMENT CUT ON LOCAL ROADS, PROVIDE 1.5 INCHES OF SP-9.5 ASPHALT; THEN 1 INCH MINIMUM OF
SP-9.5 ASPHALT OVERLAY MATCHING EXISTING ASPHALT GRADE, 50 FEET LONG CENTERED ON CUT.

6.IN PAVEMENT CUT ON COLLECTOR ROADS, PROVIDE 2 INCHES OF SP-9.5; THEN 1 INCH MINIMUM OF SP-9.5
ASPHALT OVERLAY MATCHING EXISTING ASPHALT GRADE, 50 FEET LONG CENTERED ON CUT.

7.IN PAVEMENT CUT ON ARTERIAL ROADS, PROVIDE 2.5 INCHES OF SP-12.5 ASPHALT; THEN 1 INCH MINIMUM
OF SP-12.5 ASPHALT OVERLAY MATCHING EXISTING ASPHALT GRADE, 50 FEET LONG CENTERED ON CUT.

36" MIN.

12"

T

NOTE 3

LIMITS OF TRENCH GRADE AREA

2T OR
14" MIN.

6" MIN.
12" MAX.

EXISTING BASE

UNDISTURBED
SOIL

EXISTING PAVEMENT
 COURSE AND BASE
 TO BE SAW CUT
 WITH STRAIGHT

 EDGES

NEW RESURFACING
COURSE, NOTE 4

NEW COMPACTED LIMEROCK
 BASE, 12" MIN. THICKNESS

 OR MATCH EXISTING

EXISTING
SURFACE

100% COMPACTION
(AASHTO T-180)

BACKFILL AS SPECIFIED

CONSTRUCT TRENCH WALLS
 AS VERTICAL AS POSSIBLE

 USE SHEETING AS REQUIRED

PIPE DIAMETER VARIES

SEE SPECIFICATIONS FOR
 EXCAVATION OF UNSUITABLE
 BEARING MATERIAL (IF REQ'D.)

OPEN CUT AND
REPAIR DETAIL G-6

REVISED: FEBRUARY, 2022
SCALE: N.T.S.

AutoCAD SHX Text
CITY OF GROVELAND STANDARD DETAILS:  GENERAL



(1)

SECTION A-A

PRESSURE MAIN TO BE RESTRAINED WITH
MANUFACTURERS RESTRAINED JOINTS
THROUGH CASING. USE (3) SS CASING
SPACER CENTERED ON EACH PIPE LENGTH.

(2)

2'-6" MIN.
3' MIN (1)

3' MIN.

NOTES:

(1) VERTICAL DIMENSIONS TYPICAL FOR CASINGS
(2) WITH CURB: 6' STATE & 2' CITY ROADS MINIMUM WITHOUT CURB: 8' STATE

& 4' CITY ROADS MINIMUM
(3) STEEL CASING PIPE SHALL CONFORM TO THE REQUIREMENTS OF AWWA

C-200 AND ASTMA-139, GRADE B.

C OUTSIDE OF TRACK
OR OUTSIDE LANE

T

2
"
 
M
I
N
.

VARIES 25' MIN.

3' MIN.

5'-6" MIN.
4'-6" ON

SECONDARY TRACK

8' MIN. TO
12' MAX.

BETWEEN SPACERS

STEEL CASING AS SHOWN
 ON RESPECTIVE DRAWING AND
 AS DEFINED IN SPECIFICATIONS

RUBBER END SEAL SECURE WITH
STAINLESS STEEL BANDS AT
EACH END OF CASING

CASING
BELL

SPACER

D2

CARRIER PIPE NOMINAL DIAMETER

MINIMUM  CASING OUTSIDE DIAMETER(INCHES)

MINIMUM CASING WALL THICKNESS (INCHES)

4"
16"

8"
18"16" 20"

10"    12" 30"
48"

24" 
42" 

42"    48" 
66"54"

16" 
30"    36"

6" 20" 36"
24" 60"

.250".250".250".250".250".312".375".500".500".500".500".500"

JACK AND BORE DETAIL
G-7
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NOTES:

1.DIRECTIONAL DRILLS SHALL BE COMPLETED USING DR11 HDPE PIPE, DUCTILE IRON SIZE.
2.ALL DIRECTIONAL DRILLS SHALL BE AT A DEPTH OF 10X BORED DIAMETER BELOW THE ROADWAY SURFACE

OR 4' WHICHEVER IS GREATER.
3.ALL HDPE MUST BE COLOR CODED (SAFETY BLUE-WATER, SAFETY GREEN FOR SEWER AND PANTONE PURPLE

FOR RECLAIMED WATER); BUTT FUSION WELDED; AND CONNECTED WITH HDPE-MJ ADAPTER.

HDPE PIPE HDPE ADAPTER

HDPE-MJ ADAPTER

HDPE PIPELINE

ADAPTER

LIMITED ACCESS CONNECTION

PERPENDICULAR
CONNECTION PLAN
VIEW

STRAIGHT RUN
CONNECTION

EXIST. GRADE

ROAD SURFACE OR OTHER
 AREA TO BE DRILLED

4Á MAX
SLOPE

2'
 MIN.

2'
 MIN.

10X BORED DIA.
OR 4' MIN.

HDPE PIPELINE

R/W OR EASEMENT LINE

VALVE & VALVE BOX
VALVE & VALVE BOX

EXISTING D.I.P. OR
 P.V.C. PIPELINE

ADAPTER

ADAPTER
VALVE

VALVE & BOX

EXISTING
PIPELINE

HDPE PIPE &
ADAPTER

VALVE & BOX

P.V.C. OR
D.I.P. PIPE

MJ FITTINGGASKETMJ SPLIT
GLAND

BUTT FUSION
 WELD

DIRECTIONAL DRILLING DETAIL
G-8
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1.  NEW OR RELOCATED, UNDERGROUND WATER MAINS SHALL BE LAID TO PROVIDE A HORIZONTAL
DISTANCE OF AT LEAST THREE FEET BETWEEN THE OUTSIDE OF THE MAIN AND THE OUTSIDE OF ANY
EXISTING OR PROPOSED STORM SEWER, STORMWATER FORCE MAIN, OR RECLAIMED WATER MAIN
REGULATED UNDER PART III OF CHAPTER 62-610, F.A.C., (TYPICAL MUNICIPAL RECLAIMED WATER).

2.  NEW OR RELOCATED, UNDERGROUND WATER MAINS SHALL BE LAID TO PROVIDE A HORIZONTAL
DISTANCE OF AT LEAST THREE FEET, AND PREFERABLY TEN FEET, BETWEEN THE OUTSIDE OF ANY
EXISTING OR PROPOSED VACUUM SANITARY SEWER.

3.  NEW OR RELOCATED, UNDERGROUND WATER MAINS SHALL BE LAID TO PROVIDE A HORIZONTAL
DISTANCE OF AT LEAST SIX FEET, AND PREFERABLY TEN FEET, BETWEEN THE OUTSIDE OF THE MAIN
AND THE OUTSIDE OF ANY EXISTING OR PROPOSED GRAVITY OR PRESSURE SANITARY SEWER,
WASTEWATER FORCE MAIN, OR RECLAIMED WATER MAIN NOT REGULATED UNDER PART III OF
CHAPTER 62-610, F.A.C. THE MINIMUM HORIZONTAL SEPARATION DISTANCE BETWEEN WATER MAINS
AND GRAVITY SANITARY SEWERS SHALL BE REDUCED TO THREE FEET WHERE THE BOTTOM OF THE
WATER MAIN IS LAID AT LEAST SIX INCHES ABOVE THE TOP OF THE SEWER.

4.  NEW OR RELOCATED, UNDERGROUND WATER MAINS SHALL BE LAID TO PROVIDE A HORIZONTAL
DISTANCE OF AT LEAST TEN FEET BETWEEN THE OUTSIDE OF MAIN AND ALL PARTS OF ANY EXISTING
OR PROPOSED "ON SITE SEWAGE TREATMENT AND DISPOSAL SYSTEM".

5.  NEW OR RELOCATED, UNDERGROUND WATER MAINS CROSSING ANY EXISTING OR PROPOSED
GRAVITY OR VACUUM SANITARY SEWER OR STORM SEWER SHALL BE LAID SO THE OUTSIDE OF THE
MAIN IS AT LEAST SIX INCHES, AND PREFERABLY TWELVE INCHES, ABOVE OR AT LEAST TWELVE
INCHES, BELOW THE OUTSIDE OF THE OTHER PIPELINE.  HOWEVER, IT IS PREFERABLE TO LAY THE
WATER MAIN ABOVE THE OTHER PIPELINE.

6.  NEW OR RELOCATED, UNDERGROUND WATER MAINS, CROSSING ANY EXISTING OR PROPOSED
PRESSURE SANITARY SEWER, WASTEWATER OR STORMWATER FORCE MAIN, OR RECLAIMED WATER
MAIN SHALL BE LAID SO THE OUTSIDE OF THE WATER MAIN IS AT LEAST TWELVE INCHES ABOVE OR
BELOW THE OUTSIDE OF THE OTHER PIPELINE.  HOWEVER, IT IS PREFERABLE TO LAY THE WATER
MAIN ABOVE THE OTHER PIPELINE.

7.  AT THE UTILITY CROSSING ONE FULL LENGTH OF THE MAIN PIPE SHALL BE CENTERED ABOVE OR
BELOW THE OTHER PIPELINE SO THE MAIN JOINTS WILL BE AS FAR AS POSSIBLE FROM THE OTHER
PIPELINE.  ALTERNATELY, AT SUCH CROSSINGS, THE PIPES SHALL BE ARRANGED SO THAT THE
WATER MAIN JOINTS ARE AT LEAST THREE FEET FROM ALL JOINTS IN VACUUM SANITARY SEWERS,
STORM SEWERS, STORMWATER FORCE MAINS, OR PIPELINES CONVEYING RECLAIMED WATER, AND
AT LEAST SIX FEET FROM ALL JOINTS IN GRAVITY OR PRESSURE SANITARY SEWERS, WASTEWATER
FORCE MAINS, OR RECLAIMED WATER MAINS NOT REGULATED UNDER PART III OF CHAPTER 62-610,
F.A.C.

8.  FOR SEPARATION BETWEEN WATER MAINS AND SANITARY SEWER MANHOLE, NO WATER MAIN SHALL
PASS THROUGH, OR COME INTO CONTACT WITH ANY PART OF A SANITARY SEWER MANHOLE.

9.  WATER MAINS SHALL NOT BE CONSTRUCTED OR ALTERED TO PASS THROUGH OR COME IN CONTACT
WITH ANY PART OF A STORM SEWER MANHOLE OR INLET STRUCTURE.

PIPING CLEARANCE NOTES
G-9
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PIPELC

NOTES:

1.NEW OR RELOCATED, UNDERGROUND WATER MAINS CROSSING ANY EXISTING OR PROPOSED
GRAVITY OR VACUUM SANITARY SEWER OR STORMSEWER SHALL BE LAID SO THE OUTSIDE OF THE
MAIN IS AT LEAST SIX INCHES, ABOVE OR AT LEAST TWELVE INCHES, BELOW THE OUTSIDE OF THE
OTHER PIPELINE.  HOWEVER, IT IS PREFERABLE TO LAY THE WATER MAIN ABOVE THE OTHER
PIPELINE.

2.NEW OR RELOCATED, UNDERGROUND WATER MAINS, CROSSING ANY EXISTING OR PROPOSED
PRESSURE SANITARY SEWER, WASTEWATER OR STORMWATER FORCE MAIN, OR RECLAIMED WATER
MAIN SHALL BE LAID SO THE OUTSIDE OF THE WATER MAIN IS AT LEAST TWELVE INCHES ABOVE OR
BELOW THE OUTSIDE OF THE OTHER PIPELINE.  HOWEVER, IT IS PREFERABLE TO LAY THE WATER
MAIN ABOVE THE OTHER PIPELINE.

9' MIN.9' MIN.

DEPTH VARIES

SEE NOTES 1
 AND 2

SEE NOTES 1
 AND 2

RESTRAINED JOINT (TYP.)
 SIZE AS REQUIRED

EXISTING
 UTILITY
 PIPE

FULL LENGTH
OF PIPE MECHANICAL JOINT

11 1/4Á, (SIZE VARIES)
22 1/2Á OR
45Á BENDS

PROPOSED
 FORCE

 MAIN SIZE &
 TYPE VARIES

ADJUSTMENTS TO CLEAR
EXISTING UTILITIESG-10
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BORE HOLE @ 3' DEPTH MIN.

ELEVATION VIEW

PLAN VIEW

EXISTING GROUND

DRIPLINE

ACCESS PIT

TREE TRUNK DIAMETER IN INCHES, TO BE
MEASURED AT 4.5' FROM GROUND: D ACCESS
PITS SHALL BE LOCATED AT D/2

D/2

DBH

D/2

DIAMETER @ 4.5'
FROM GROUND 4.5'

3'

AREA FOR
TRENCHING

D

DBH

D
/
2

D/2

AREAS FOR
TRENCHING

ACCESS PIT

AREAS FOR
TRENCHING

BORE UNDER TREE
AT LEAST 36" DEEP

AREA FOR
TRENCHING

TRENCHING LIMITATIONS
AROUND TREES G-11
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12"

36"

10'-0" TO CENTER (MAX)

6"

6
'
-
0
"

3
6
"

12"
6"

2"

6"
12"

6"

36"

12"

3
6
"

NOTES:

1.TRUSS BARS ARE REQUIRED FOR EACH GATE SECTION AND THE FIRST SPAN ON EACH
SIDE OF A CORNER POST ONLY.

2.PROVIDE CHAIN AND LOCK FOR SECURING GATE.
3.FENCING AND POSTS SHALL BE BLACK VINYL CLAD.
4.VINYL SLATS SHALL BE INSTALLED IN ALL FENCING. SLATS SHALL BE EARTH TONE

COLOR AND SUBJECT TO APPROVAL BY THE CITY.

TYPICAL FENCE DETAIL

DOUBLE SWING GATE DETAIL

2"

8' 8'

CHAIN LINK FENCE DETAIL
G-12
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10" MIN.

1"X3/4" REDUCING 90Á BEND

1" STRAPS, FIG. 262 BY GRINNELL,
 O/E (TYP. OF 2)

2'X2'X4" CONCRETE SLAB
 W/6"X6" W1.4XW1.4 WWF

1" BRASS

PVC

C 4X5.4 GALV. STIFFENER

1" 90Á BEND

1" BRASS

1/2" EXPANSION
JOINT MATERIAL

ANTI-SYPHON VACUUM
BREAKER (USE WATTS REG.
CO. SERIES 8A OR APPROVED EQUAL)

3/4" HOSE BIBB
(BRASS)

PVC TO BRASS
ADAPTER

4" x 4" PRECAST CONCRETE
POST W/1-#4 REBAR

HOSE BIBB &
VACUUM BREAKER G-13
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LOCATING WIRE DETAIL

NOTES:

1.THE ENDS OF ALL LOCATING WIRES, WHETHER THEY ARE SPLICED, CONNECTED, OR
TERMINATED, SHALL HAVE THE LAST THREE INCHES PIG TAILED AS DETAILED HEREON.

2.AFTER INSTALLATION OF THE LOCATING WIRE THE SYSTEM SHALL BE SUBJECTED TO
TESTING, IN THE PRESENCE OF CITY UTILITIES STAFF PRIOR TO BACKFILL, IN ORDER TO
INSURE THAT THE SYSTEM IS FUNCTIONAL.

4" MIN.

4" MIN.

FINISHED GRADE

PIPE LOCATING WIRE DETAIL

1" MAX

8" TO 12"

NOTES:

1.  ALL PVC PIPE SHALL REQUIRE INSULATED METALLIC LOCATING
   WIRE (10 GAUGE COPPER CLAD HIGH FLEX FOR DIRECT BURY) CAPABLE OF DETECTION BY A
          CABLE LOCATOR.
2.  WIRE SHALL BE ATTACHED TO THE TOP OF PIPE WITH DUCT TAPE,
   AT LEAST FIVE TIMES PER JOINT. LOCATING WIRE SHALL
   TERMINATE AT THE TOP OF EACH VALVE BOX.
3.  PROVIDE POTTING COMPOUND AT ALL TRACER WIRE JUNCTIONS AND
   SPLICES.
4.  EXTEND TRACER WIRE INTO METER BOXES TO CURB STOP.

METALLIC
 LOCATING WIRE

WARNING TAPE,
"WATER LINE BELOW"

PVC WATER MAIN

PIG TAIL WIRE AFTER
PASSING THROUGH
SPLIT BOLT10 GAUGE COPPER CLAD

HDD FOR DIRECTIONAL DRILL

PROLINE TRACER LOCK
OR APPROVED EQUAL

PVC PIPE LOCATING
WIRE DETAILS G-14
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W-1A GENERAL WATER NOTES

W-1B GENERAL WATER NOTES

W-2A APPROVED MATERIALS AND PRODUCTS

W-2B APPROVED MATERIALS AND PRODUCTS

W-3 TAPPING SLEEVE/SADDLE DETAIL

W-4 RESILIENT SEATED GATE VALVE DETAIL

W-5 VALVE PAD DETAIL 2" THRU 12"

W-6 PERMANENT BLOW-OFF DETAIL

W-7 TEMPORARY FLUSHING/TESTING DETAIL

W-8 COMBINATION TEMPORARY BLOWOFF AND SAMPLING DETAIL

W-9A FIRE HYDRANT ASSEMBLY DETAIL

W-9B FIRE HYDRANT ASSEMBLY DETAIL

W-9C FIRE HYDRANT ASSEMBLY DETAIL

W-9D FIRE HYDRANT ASSEMBLY DETAIL

W-10 TYPICAL RESIDENTIAL DISTRIBUTION SYSTEM AND SERVICE LAYOUT

W-11 WATER SERVICE CONNECTION DETAIL

W-12 BACKFLOW PREVENTION DEVICE FOR FIRE SERVICE ONLY DOUBLE CHECK
DETECTOR VALVE ASSEMBLY (4" AND LARGER PIPE)

W-13A AIR RELEASE VALVE

W-13B AIR RELEASE VALVE ASSEMBLY-OFFSET

W-13C AIR RELEASE VALVE-MANUAL

W-14A PIPE RESTRAINT SCHEDULE

W-14B PIPE RESTRAINT SCHEDULE

W-14C PIPE RESTRAINT SCHEDULE

W-LIST

LISTING OF WATER
DETAILS
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1. ALL WATER LINE WORK SHALL BE IN ACCORDANCE WITH FAC 62-555, "PERMITTING AND
CONSTRUCTION OF PUBLIC WATER SYSTEMS". ALL PRODUCTS SHALL BE CERTIFIED AS SUITABLE
FOR CONTACT WITH  DRINKING WATER BY AN ACCREDITED CERTIFICATION ORGANIZATION IN
ACCORDANCE WITH ANSI/NSF  STANDARD 61, DRINKING WATER SYSTEMS COMPONENTS HEALTH
EFFECTS, AND SHALL BE INSTALLED IN ACCORDANCE WITH APPLICABLE AWWA STANDARDS
AND/OR THE MANUFACTURERS' RECOMMENDATIONS. PVC PIPING SHALL BE INSTALLED IN
ACCORDANCE WITH AWWA C605; DUCTILE IRON PIPING SHALL BE  INSTALLED IN ACCORDANCE
WITH AWWA C600.

2. ALL PIPING SHALL BE DISINFECTED IN ACCORDANCE  WITH AWWA C651 AND SHALL NOT BE PLACED
INTO SERVICE UNTIL REGULATORY CLEARANCE IS RECEIVED.

3. MAINTAIN SEPARATION BETWEEN UTILITIES IN ACCORDANCE WITH RULE 62-555.314 FAC.
4. ALL COMMERCIAL WATER SERVICES SHALL HAVE A CITY APPROVED BACKFLOW DEVICE ASSEMBLY

AT EACH CONNECTION POINT TO THE CITY WATER DISTRIBUTION SYSTEM. BACKFLOW DEVICES
SHALL MEET THE REQUIREMENTS OF FAC 62 555.360 AND AWWA MANUAL M14, "BACKFLOW
PREVENTION AND CROSS CONNECTION CONTROL RECOMMENDED PRACTICES".

5. IF REPAIRS TO NEW WATER LINES ARE REQUIRED IN ORDER TO PASS A SPECIFIED PRESSURE TEST,
THE NUMBER OF ALLOWED JOINT REPAIRS SHALL NOT EXCEED 10% OF THE TOTAL NUMBER OF
JOINT CONNECTIONS. NEW LINES THAT FAIL TO PASS THE PRESSURE TEST AFTER THE 10% JOINT
REPAIRS SHALL BE  REPLACED AT THE CONTRACTOR'S EXPENSE.

6. ALL MAINS AND SERVICE PIPING SHALL BE HYDROSTATICALLY TESTED AT 150 PSI FOR A TWO HOUR
PERIOD. NO INSTALLATION WILL BE ACCEPTED IF THE LEAKAGE IS GREATER THAN THAT ALLOWED
BY AWWA C605,  OR BY AWWA C600, WHICHEVER IS APPLICABLE, OR IF THERE IS ANY VISIBLE LEAK
REGARDLESS OF  AMOUNT.

7. A FIRE HYDRANT METER IS REQUIRED FOR ANY WATER USAGE IN A PROJECT. REFER TO THE CITY'S
HYDRANT METER POLICY FOR CHARGES, SECURITY DEPOSIT, AND BILLING INFORMATION.

8. ONLY CITY EMPLOYEES ARE PERMITTED TO OPEN OR CLOSE ANY VALVES OR FIRE HYDRANTS
OWNED BY OR CONNECTED TO THE CITY WATER SYSTEM.

9. THRUST BLOCKS ARE NOT ALLOWED.  CITY APPROVED RESTRAINING DEVICES SHALL BE USED FOR
PIPE RESTRAINT.

10.FIRE HYDRANTS SHALL BE SPACED NO MORE THAN 500' APART IN COMMERCIAL AND HIGH-DENSITY
AREAS, AND 800' APART IN OTHER AREAS.

11.PROVIDE GATE VALVES ON EACH BRANCH OF ALL TEES AND CROSSES. VALVES SHALL BE LOCATED
NO MORE THAN 500' APART.

12.WATER MAIN DEPTH SHALL BE A MINIMUM OF 36" BELOW FINAL GRADE AND A MAXIMUM OF 72"
BELOW FINAL GRADE.

13.DEPTH OF CURB STOPS, IN METER BOXES, SHALL BE 8" BELOW FINISHED GRADES.
14.WARNING TAPE SIZE 2" LABELED "WATER LINE BELOW", SHALL BE PLACED 8" TO 12" BELOW

FINISHED GRADES ABOVE ALL WATER MAINS, LATERALS AND HEADER TEES. NUMBER 10 GAUGE
INSULATED COPPER CLAD TRACER WIRE SHALL BE ATTACHED TO TOPS OF NON- METALLIC PIPE
WITH DUCT TAPE, ON EACH PIPE LENGTH AT ALL BELLS AND AT LEAST FOUR ADDITIONAL EQUALLY
SPACED LOCATIONS. THE TRACER WIRE SHALL BE ATTACHED TO ALL LATERALS AND EXTENDED TO
THE TOP OF EACH VALVE BOX ON THE INSIDE SO THAT PIPE LOCATOR CAN BE ATTACHED.

W-1A
GENERAL WATER NOTES
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15.ALL POTABLE SERVICES SHALL BE A UNIFORM DISTANCE BETWEEN CURB AND SIDEWALK, AND
SHALL BE  LOCATED ON PROPERTY LOT LINE.

16.NO SPLICES IN SERVICE PIPING WILL BE ALLOWED BETWEEN THE WATER MAIN AND THE CURB
STOP.

17.A CONTINUITY TEST SHALL BE SUCCESSFULLY COMPLETED BY THE CONTRACTOR PRIOR TO FINAL
ACCEPTANCE OF NON-METALLIC PIPES BY THE CITY.

18.WATER LINES 6" OR GREATER IN DIAMETER SHALL BE CLEANED BY "PIGGING".
19.ALL FIELD CHANGES TO THE APPROVED DRAWINGS SHALL BE RECORDED AND ADDED TO THE

RECORD DRAWING ("AS-BUILT") PLANS. UPON COMPLETION OF THE PROJECT, THE CONTRACTOR
SHALL FURNISH RECORD DRAWINGS USING AUTOCAD FILES AS WELL AS ON A SET OF
REPRODUCIBLE DRAWINGS. CONTRACTOR SHALL ALSO PROVIDE SHAPEFILE IN .SHP FORMAT.

20.RECORD DRAWINGS SHALL BE PREPARED BY A STATE OF FLORIDA LICENSED SURVEYOR AND
SHALL BE REVIEWED, SIGN AND SEALED BY THE ENGINEER OF RECORD.

21.BLUE REFLECTIVE PAVEMENT MARKERS FOR LOCATING FIRE HYDRANTS SHALL BE PLACED AS
SPECIFIED IN DETAILS W-9C AND W-9D.

22.THE CONTRACTOR SHALL BE REQUIRED TO PROVIDE THE CITY WITH 48 HOURS NOTICE BEFORE
COMMENCEMENT OF ANY CONSTRUCTION ACTIVITY.

23.THE CITY PUBLIC WORKS DIRECTOR MUST APPROVE ANY ITEM OR CHANGE NOT MENTIONED OR
COVERED IN THE CITY STANDARD SPECIFICATIONS OR DETAILS.

24.ANY PROPOSED TAPS TO EXISTING CITY MAINS SHALL BE SCHEDULED AND COORDINATED WITH
THE PUBLIC WORKS DIRECTOR. A MINIMUM 72 HOURS NOTICE MUST BE PROVIDED.

25.ALL WATER SERVICE MARKERS MUST BE OIL BASED BLUE PAINT.

W-1B
GENERAL WATER NOTES
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4-INCHES AND LARGER:
AWWA C153 OR C110, MECHANICAL
JOINT TYPE, CEMENT-MORTAR LINED

AMERICAN DARLING B-84-B
HYDRANTS MUST HAVE STORZ CONNECTION AT PUMPER NOZZLE
HYDRANTS SHALL RETAIN FACTORY YELLOW COLOR

2-INCHES AND LARGER:
MECHANICAL JOINT ENDS, AWWA C509,
MUELLER A-2361, A-2362 OR AMERICAN AVK SERIES 65 OR AWWA
C515, AMERICAN FLOW CONTROL SERIES 2500

AWWA C901, PE 4710, DR 9, PRESSURE CLASS 250 PSI
3
4-INCH THRU 11

2-INCH NOMINAL SIZE, WITH STAINLESS STEEL
INSERTS, CHARTER PLASTICS OR ENDOT ENDOPURE

4-INCHES AND LARGER:
PVC - AWWA C900, DR 18

DI - 4-INCHES THROUGH 12 INCHES
AWWA C151, PRESSURE CLASS 350
DI- 14-INCHES AND LARGER
AWWA C151, PRESSURE CLASS 250
CEMENT MORTAR LINED

MATERIAL MANUFACTURER
PIPE

TUBING

GATE
VALVES

BUTTERFLY
VALVES

LARGER THAN 12" AWWA C504, RESILIENT SEATED
MUELLER LINESEAL 111 M.J.
KENNEDY BFV, FIG. 30

VALVE
BOXES

CHECK
VALVE

FIRE
HYDRANT

FITTINGS

RESTRAINING
DEVICES

TYLER 461-S
TYLER 562-S

CAST IRON, RESILIENT SEAT, AWWA C508
AMERICAN FLOW 52SC
MUELLER MA-2602-6-01-LW

PVC PIPE
EBAA IRON MEGA-LUG 2000PV, 1600, 2800
FORD UNIFLANGE 1500, 1350, 1390
SIP EZ GRIP
RIEBERLOK GASKET

DUCTILE IRON
EBAA IRON MEGA-LUG 1100, 1700, 1100SD
FORD UNIFLANGE 1400

2" AIR
RELEASE
VALVE

A.R.I. MODEL D-040 SS OR
VENT-O-MAT RBX DN50

W-2A

APPROVED MATERIALS
AND PRODUCTS
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AWWA C800, INLET WITH MALE IRON PIPE THREAD, OUTLET
FOR CONNECTION TO COPPER TUBE SIZE O.D.
POLYETHYLENE TUBING; MUELLER H-15028 OR FORD F1100-4,
1-INCH SIZE FOR SINGLE SERVICE; MUELLER H-15023 OR
FORD FB1100-6, 11

2-INCH SIZE FOR DOUBLE SERVICE

FOR SINGLE SERVICE:
1-INCH INLET FOR COPPER TUBE SIZE POLYETHYLENE
TUBING BY METER SWIVEL NUT OUTLET FOR EITHER 5

8 X
3
4-INCH OR
3
4-INCH METER; MUELLER B-24258N OR B-24350N OR
FORD B43-342W OR KV43-342W

U BRANCH FOR DOUBLE SERVICE:
112-INCH INLET FOR COPPER TUBE SIZE POLYETHYLENE
TUBING WITH 3

4-INCH MALE IRON PIPE THREAD OUTLETS;
MUELLER H-15363N WITH B-24265N ANGLE METER VALVES
HAVING 3

4-INCH FEMALE IRON PIPE INLET AND METER SWIVEL
NUT OUTLETS

TPS T3 SADDLE OR CITY APPROVED EQUAL

MUELLER T-2361 AND/OR T-2362
AMERICAN FLOW CONTROL SERIES 2500

JCM 432 OR TPS TRIPLE TAP
TPS T3 SADDLE OR CITY APPROVED EQUAL

TAPPING
VALVE

SERVICE
SADDLES

CORPORATION
STOP

CURB STOP
(METER VALVE)

SINGLE
METER BOX

DOUBLE
METER BOX

DFW 39F-12-1T-DEEP
RHINO MB-18
WITH TWO (2) NEPTUNE R900 ANTENNA HOLES

TAPPING
SLEEVE

MATERIAL MANUFACTURER

W-2B

APPROVED MATERIALS
AND PRODUCTS

DFW 37F-12-1T-DEEP
RHINO MB-17
WITH ONE (1) NEPTUNE R900 ANTENNA HOLE
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SIDE VIEW

PLAN

EXISTING WATER MAIN

TAPPING SLEEVE &
VALVE

TAPPING
VALVE

TAPPING SLEEVE OR SADDLE

NOTES:

1.TAPPING SLEEVE TO BE STAINLESS STEEL FOR ALL TAPS.
2.TAPPING SLEEVE AND SADDLE SHALL BE TESTED AT A MINIMUM OF 150 PSI FOR A MINIMUM

OF 15 MINUTES WITH NO VISIBLE LEAKAGE.
3.SIZE ON SIZE TAPS SHALL REQUIRE FULLY ENCAPSULATED SPLIT TAPPING SLEEVES, WITH

MECHANICAL JOINT FLANGED.

W-3
TAPPING SLEEVE/SADDLE

DETAIL
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FOR EITHER PAVED OR NON-PAVED AREAS

NON-PAVED AREASPAVED AREAS
C.I. COVER INSCRIBED FOR WATER

CONCRETE VALVE PAD
(SEE DETAIL W-5)

FINISHED GRADE
(FOR NON-PAVED AREA)

COMPACTED EARTH

DUCT TAPE (5 PER
PIPE LENGTH)

WATER DISTRIBUTION MAIN

COMPACTED BACKFILL
PER SPECIFICATIONS

C900 PVC EXTENSION
VALVE BOX

24" ROUND PAD 3000 PSI
CONCRETE COLLAR WITH #4

BARS @ 6" EACH WAY

PAVEMENT
(FOR PAVED AREA)

TWO (2) PAIRS OF INSULATED METALLIC 10 GAUGE
SOLID COPPER CLAD WIRE (TYP.) EACH PAIR HEADING
ON OPPOSITE DIRECTIONS

NOTES:

1.EXTENSION ON VALVE BOX SHALL BE SET TO RESERVE 1/2 OF THE ADJUSTMENT LENGTH FOR FUTURE USE.
2.OPERATING NUT SHALL BE WITHIN 12" OF GRADE. EXTENSION TO BE PROVIDED AS REQUIRED.
3.VALVE EXTENSION SHALL BE MECHANICALLY ATTACHED AND SHALL HAVE A STAINLESS STEEL PIN AT THE VALVE AND

SHEAR PIN ONLY AT THE OPERATING NUT.
4.ALL PVC PIPE SHALL REQUIRE TWO PAIRS OF INSULATED METALLIC LOCATING WIRES, 10 GAUGE SOLID COPPER CLAD

(PROLINE CCS-HF-PE30 TRACER WIRE) TAPED WITH 2" WIDE DUCT TAPE TO TOP CENTERLINE OF THE PIPE AT EVERY JOINT
AND AT 4 ADDITIONAL EQUALLY SPACED POINTS PER LENGTH OF PIPE. WIRE CONNECTOR MUST BE PROLINE TRACER
LOCK OR APPROVED EQUAL.

5.LOCATING WIRES TO TERMINATE 4" ABOVE VALVE BOX AND FOLDED BACK INSIDE BOX AND PLUGGED PIPE AND PLUGGED.
6.LOCATING WIRES SHALL BE CAPABLE OF DETECTION BY A CABLE LOCATOR AND PASS A FIELD CONDUCTIVITY TEST,

OBSERVED BY THE CITY, FROM END TO END OF WIRES.
7.SPLICES SHALL BE CAPABLE OF COMPLETE SUBMERSION, SUCH AS BUTT SPLICE WITH RAYCHEM HEAT SHRINK TUBING.
8.NO MORE THAN ONE SPLICE IN LOCATING WIRES BETWEEN VALVES IS ALLOWED.
9.LOCATE WIRE MUST GO IN BETWEEN THE TOP AND THE BOTTOM OF THE VALVE CAN.

UNDISTURBED
EARTH

W-4
RESILIENT SEATED GATE

VALVE DETAIL
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SECTION

PLAN

ROUND 24"
CONCRETE PAD

POUR CONCRETE TO GRADE
IN NON-PAVED AREAS.

CHAMFER EDGE

C.I. COVER MARKED "WATER"
AND PAINTED BLUE WITH

APPROVED PAINT

TOP OF PAVEMENT

C.I. ADJUSTABLE VALVE BOX
(INSIDE SCREW TYPE)

3" DIA. BRONZE DISC,
ANCHOR IN CONC. PAD,
STAMP AS REQUIRED

SEE DETAIL

12"
GV

No.
CCW-20
WATER

DETAIL

ANCHORS

VALVE NO.
(IF REQUIRED
BY CITY.)

DIRECTION &
NUMBER OF
TURNS
TO OPEN

SERVICE
TYPE OF VALVE

SIZE OF VALVE

NON-PAVED
AREAS

PAVED AREAS

W-5
VALVE PAD DETAIL
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FOR EITHER PAVED OR NON-PAVED AREAS

TEMPORARY BLOW-OFF
ASSEMBLY TO BE REMOVED

AFTER TESTING

CONCRETE VALVE PAD WITH BRONZE
DISC, SEE DETAIL W-5

WORD (WATER)
 ON COVER

FINAL
GRADE

2" SS COUPLING WITH PLUG
INSTALLED 4" BELOW
GRADE

VALVE BOX (TOP SECTION)

TAPPED PLUG OR REDUCER

GATE
VALVE

WATER
MAIN

C.I. SLIP
TYPE VALVE

BOX

NOTES:

1.MECHANICAL JOINTS/UNDERGROUND PIPING SHALL BE RESTRAINED AS SPECIFIED IN
JOINT RESTRAINT TABLE.

2.OPERATING NUT SHALL BE WITHIN 12" OF GRADE. EXTENSION TO BE PROVIDED AS
REQUIRED.

3.VALVE EXTENSION SHALL BE MECHANICALLY ATTACHED AND SHALL HAVE A STAINLESS
STEEL PIN AT THE VALVE AND SHEAR PIN ONLY AT THE OPERATING NUT.

4.LOCATE WIRE TO GO IN BETWEEN THE TOP AND BOTTOM OF THE VALVE CAN.

2" SS PIPE

W-6
PERMANENT BLOW-OFF

DETAIL
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TEMPORARY TEST
BLOCKING

FINAL CONNECTION
SEE NOTES 4 & 5

TEMPORARY
CAP OR PLUG

SUPPLY HOSE
SEE NOTE 2

CONSTRUCTION
HYDRANT METER

W/BACK FLOW DEVICE

2-1/2" CONTROL VALVE

DISCHARGE/FLUSHING
DECHLORINATION

SMOOTH, UNTHREADED
SAMPLING FAUCET

CONTROL VALVE

SEE TEMPORARY
COMBINATION BLOWOFF

AND SAMPLING TAP DETAIL

NEW WATER MAIN

NOTES:

1.  REFERENCE, AWWA C651. FIG.1
2.  CLEAN POTABLE WATER HOSE ONLY. SIZE AND NUMBER OF
   TAPS AND HYDRANT OUTLETS PER TABLE 3 OF AWWA C651.
   SUPPLY HOSE MUST BE REMOVED DURING THE HYDROSTATIC
   PRESSURE TEST.
3.  THIS DETAIL APPLIES TO PIPES WITH DIAMETERS 4" THROUGH 12".
   ALL LARGER SIZES MUST BE HANDLED ON A CASE BY CASE BASIS.
4.  PIPE FOR FINAL CONNECTION SHALL BE THOROUGHLY CLEANED
   WITH CHLORINE SOLUTION BY SWABBING PRIOR TO CONNECTION.
5.  LENGTH OF FINAL CONNECTION SHALL BE MINIMIZED. CONNECTION
   SHALL BE VISIBLY INSPECTED UNDER LINE PRESSURE PRIOR TO
   BACKFILLING.

(ALTERNATE
LOCATION)

2" TAPPING SADDLE

EXISTING WATER MAIN

TEMPORARY FLUSHING/TESTING
DETAIL W-7
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NOTES:

1.  REFERENCE, AWWA C651. FIG.2
2.  THIS DETAIL APPLIES TO PIPES UP TO AND INCLUDING 8" DIAMETER.
    LARGER SIZES SHALL BE HANDLED ON A CASE BY CASE BASIS.

FORMULA FOR ESTIMATING RATE OF DISCHARGE

WHERE:
    P = DISCHARGE IN GALLONS PER MINUTE
    c = INSIDE DIAMETER OF DISCHARGE PIPE
    c+ Rw+ Rx = MEASURED IN INCHES

RW

R
X

Įc
RX

RWP

S.S. CONTROL
VALVE

SMOOTH, UNTHREADED 0.5"
HOSE BIB FOR BACTERIA

SAMPLES

COMBINATION TEMPORARY
BLOWOFF AND SAMPLING DETAILW-8

REVISED: FEBRUARY, 2022
SCALE: N.T.S.
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NOTES:

1.  FIRE HYDRANT SHALL BE SUPPLIED WITHOUT A WEEP HOLE,  OR
     WITH A PERMANENTLY PLUGGED WEEP HOLE.
2.  THE DEVELOPER MAY INSTALL THE SHEAR PAD RECESSED UP TO
     4 INCHES BELOW FINISHED GRADE AND SOD THE RECESSED SECTION.
3.  CLEARANCE BETWEEN BOTTOM OF BOLTS AND TOP OF SHEAR PAD
     SHALL BE 6" MINIMUM.
4.  REFER TO DETAILS W-9C AND W-9D FOR PLACEMENT OF BLUE
     REFLECTIVE MARKERS FOR HYDRANT LOCATION PURPOSES.
5.  FIRE HYDRANTS SHALL BE DELIVERED FROM THE FACTORY PAINTED
     YELLOW.

HYDRANT
OPERATING NUT

HOSE NOZZLE

24" SQUARE OR
 ROUND & 6" THK.

 REINFORCED CONC.
 SHEAR PAD.
 (SEE NOTE 2).

2-#4 AT 9" O.C.
 ALL AROUND

6" BEDDING
ROCK

RESILIENT SEAT
GATE VALVE &
BOX (SEE DETAIL W-4)

M.J. HYDRANT TEE

COMPACTED
BACKFILL

SEE NOTE 3

PUMPER NOZZLE W/
STORZ CONNECTION
FACING STREET

VALVE PAD
(SEE DETAIL W-5)

MECHANICAL JOINT CAST IRON
HYDRANT CONNECTOR. TYLER
OR TRINITY VALLEY BRAND.

6" X 12" GRADELOKÈ
W/MJ SPLIT GLANDS

(ROTATE TO FINAL GRADE)

W-9A
FIRE HYDRANT ASSEMBLY

DETAIL
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NOTES:

1.  SHEAR PAD REQUIRED FOR ALL HYDRANTS. 18" MIN. CLEARANCE TO
     BE MAINTAINED BETWEEN PAD AND HYDRANT NOZZLES. MAY BE
     RECESSED UP TO 4" BELOW GRADE AND SODDED OVER.
2.  FIRE HYDRANT SHALL BE INSTALLED BETWEEN BACK OF CURB AND
     FACE OF SIDEWALK EXCEPT WHERE CONDITIONS AND/OR
     REGULATIONS PROHIBIT.
3.  PUMPER NOZZLE WITH STORZ CONNECTION SHALL FACE STREET.
4.  FIRE HYDRANTS SHALL BE SUPPLIED WITHOUT A DRAIN OUTLET OR
     WITH A PERMANENTLY PLUGGED WEEP HOLE.
5.  FIRE HYDRANTS SHALL BE DELIVERED FROM THE FACTORY PAINTED
     YELLOW.

R
/
W

LOT LINE

R/W

ANCHOR TEE SIZED AS
REQUIRED

5-1/4" PUMPER
 NOZZLE TO

 FACE STREET

MECHANICAL JOINT 6"
RESILIENT SEAT GATE
VALVE-OPEN LEFT (CCW)

WATER
MAIN

3-WAY
FIRE HYDRANT

MECHANICAL JOINT 6"
RESILIENT SEAT GATE
VALVE-OPEN LEFT (CCW)

WATER
MAIN

ANCHOR TEE SIZED AS
REQUIRED

4-12" PUMPER
 NOZZLE TO

 FACE STREET

3-WAY
FIRE HYDRANT

MECH. RESTRAINED
JOINTS (TYPICAL)

NORMAL INSTALLATION

LIMITED ROW

6" X 12" GRADELOKÈ
W/MJ SPLIT GLANDS

(ROTATE TO FINAL GRADE)

6" X 12" GRADELOKÈ
W/MJ SPLIT GLANDS
(ROTATE TO FINAL GRADE)

FIRE HYDRANT ASSEMBLY
DETAIL W-9B
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NOTES:

1.TWO-WAY STREETS OR ROADS. MARKERS SHALL BE PLACED 6 INCHES
FROM EDGE OF PAINTED CENTERLINE ON THE SIDE NEAREST THE FIRE
HYDRANT. IF THE STREET HAS NO CENTERLINE, THE MARKER SHALL BE
PLACED 6 INCHES FROM THE APPROXIMATE CENTER OF THE ROADWAY ON
THE SIDE NEAREST THE HYDRANT. SEE FIGURE 9-1, 9-2, AND FIGURE 9-3.

2.STREETS WITH LEFT TURN LANE AT INTERSECTION. MARKERS SHALL BE
PLACED 6 INCHES FROM EDGE OF PAINTED WHITE CHANNELIZING LINE ON
THE SIDE NEAREST THE HYDRANT. SEE FIGURE 9-4.

3.STREETS WITH CONTINUOUS TWO-WAY TURN LANE. MARKERS SHALL BE
PLACED 6 INCHES FROM THE EDGE OF THE PAINTED YELLOW BARRIER
LINE ON THE SIDE NEAREST THE FIRE HYDRANT. SEE FIGURE 9-5.

4.FREEWAYS AND EXPRESSWAYS. BECAUSE OF HIGHER MAINTENANCE AT
THESE LOCATIONS, MARKERS SHALL BE PLACED ON THE SHOULDER 12
INCHES TO THE RIGHT OF THE PAINTED EDGE LINE OPPOSITE THE OFF
RIGHT-OF-WAY FIRE HYDRANT LOCATION. DUE TO THE HIGH SPEED
ENVIRONMENT, THE MARKERS SHALL BE PLACED IN A CLUSTER OF FOUR.
IN ADDITION, HYDRANT LOCATION SIGNS SHALL BE PLACED ON THE FENCE
OR SOUND WALLS. SEE FIGURE 9-6.

FIGURE 9-1.
TWO-LANE STREET

FIGURE 9-2.
MULTI-LANE STREET

W-9C

FIRE HYDRANT LOCATING
MARKERS DETAIL
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FIGURE 9-3. TWO-LANE STREET
AT INTERSECTION

FIGURE 9-4. FOUR-LANE STREET
WITH TURN LANE AT INTERSECTION

FIGURE 9-5. MULTI-LANE STREET
WITH TURN LANE

FIGURE 9-6. FREEWAYS AND
EXPRESSWAYS

W-9D

FIRE HYDRANT LOCATING
MARKERS DETAIL
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SIDEWALK (TYP.)

LOTS (TYP.)

DOUBLE
SERVICE (TYP.)

PROPERTY
 LINE (TYP.)

4" WATER
 MAIN (MIN.)

FITTINGS AS
REQUIRED (TYP.)

CURB

WATER
MAIN

RIGHT OF WAY LINE

SINGLE
SERVICE
(TYP.)

WATER MAIN
(8" MINIMUM)

REDUCER

RIGHT OF
WAY LINE

NOTES:

1.THIS ARRANGEMENT SHALL ONLY BE USED WHERE RIGHT-OF-WAY CONSTRICTIONS WILL
NOT ALLOW INSTALLATION OF A STRAIGHT ASSEMBLY.

2.METER BOX TO BE PROVIDED BY CONTRACTOR.
3.SERVICES BE LOCATED ON LOT LINES.

6" FIRE HYDRANT
ASSEMBLY

SEE NOTE 1

W-10

TYPICAL RESIDENTIAL DISTRIBUTION
SYSTEM AND SERVICE LAYOUT
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DOUBLE SERVICESINGLE SERVICE

W
A
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E
R
 
M
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N

W
A
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E
R
 
M
A
I
N

NOTES:

1.EXTEND TRACING WIRE INTO METER BOXES TO CURB STOP AND ATTACH TO PIPING
FOR DOUBLE SERVICES, CONNECT TO ONE CURB STOP ONLY.

CORPORATION
STOP (1")

SCH. 40 PVC SLEEVE (2 X DIA. OF PE. TUBING)
UNDER ROADWAYS

CURB STOP

MARK WITH WOOD
PAINTED BLUE &
WITH LOT NUMBERS

CORPORATION
STOP
(1-12")

U-BRANCH
FITTING

CURB STOP
2 EA.

CORPORATION
STOP

TPS T3 SERVICE SADDLE

SINGLE METER BOX AND
 WATER METER (METER BY

 CITY OF GROVELAND)

POLYETHYLENE
TUBING (1")

POLYETHYLENE
TUBING (1-1

2")

DOUBLE METER BOX AND
 WATER METER (METER BY

 CITY OF GROVELAND)

POLYETHYLENE
TUBING-BLUE

TO METER BOX
ASSEMBLY

WATER MAIN

WATER SERVICE CONNECTION
DETAIL W-11

REVISED: FEBRUARY, 2022
SCALE: N.T.S.
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ALL VALVES TO BE OS&Y.

NOTES:

1.  ALL PIPE AND FITTINGS SHALL BE DUCTILE IRON, CLASS 54, CEMENT LINED
    INTERIOR WITH FLANGE FITTINGS FOR ABOVE GROUND USE. MANUFACTURERS
    RESTRAINED JOINTS SHALL BE USED FOR UNDERGROUND PIPING.
2. CERTIFICATION OF PROPER INSTALLATION AND OPERATION WILL BE REQUIIRED
    FROM A CERTIFIED BACKFLOW PREVENTION TECHNICIAN PRIOR TO WATER MAIN
    ACCEPTANCE BY THE CITY OF GROVELAND WATER DEPARTMENT.
3. THE BACKFLOW PREVENTION DEVICE ASSEMBLY SHALL BE ON THE APPROVED
    LIST OF THE UNIVERSITY OF SOUTHERN CALIFORNIA.
4. THE PROPERTY OWNER SHALL BE RESPONSIBLE FOR THE PROPER OPERATION,
    MAINTENANCE AND TESTING OF THE BACKFLOW PREVENTION DEVICE ASSEMBLY.
5. 6" CONCRETE SLAB SHALL BE REINFORCED WITH NO. 5 BARS WITH NO. 3
    TIES AND SHALL BE  TYPE I, PORTLAND CEMENT WITH A MINIMUM 28-DAY
    STRENGTH OF 3000 PSI.
6. SLAB WIDTH SHALL BE 5'-0" TYPICAL AND LENGTH SHALL VARY WITH
    ASSEMBLY.
7. BYPASS METER SHALL MEET CITY REQUIREMENTS.

RESILENT SEAT
GATE VALVES
(TYPICAL) DOUBLE CHECK

DETECTOR VALVE
ASSEMBLY

90Á ELBOW
(FLANGED)

1/2" PREFORMED JOINT
MATERIAL TO BE
PLACED BETWEEN DIP
AND CONCRETE SLAB

1" CHAMFER

FINISHED
GRADE

PIPE SUPPORT (TYP.)
GRINNEL FIG. 264

COMPACTED BACKFILL

90Á ELBOW
(MJ/MJ)

4 NO. 5 BARS
CONTINUOUS
W/NO. 3 TIES
@ 12" O.C.

6" CONC.
SLAB

BACKFLOW PREVENTION DEVICE FOR FIRE SERVICE ONLY
DOUBLE CHECK DETECTOR VALVE ASSEMBLY

(4" AND LARGER PIPE) W-12

REVISED: FEBRUARY, 2022
SCALE: N.T.S.
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36" SQ.

6" MIN.

12" MIN.

12" MIN.

12" MIN. 3
6
"
 
C
O
V
E
R
 
(
M
I
N
.
)

12" MIN.

8" MIN

12" MIN.

BRICK WITH MORTAR
FINISH. (1-3 COURSES)

#4 BARS @ 9" O.C. EACH WAY

2" AIR RELEASE VALVE
VENT-O-MAT RBX WITH

POWERSEAL S.S. SADDLE
AND CORPORATION STOP

WATER MAIN

2" STAINLESS STEEL
NIPPLE, SCH. 80 AND

POWERSEAL ONE PIECE
S.S. SADDLE W/BUILT-IN
CORPORATION STOP
OR APPROVED EQUAL

SLOPING FILLET

12" DIAMETER DRAIN

34" WASHED CRUSHED STONE

NOTES:

1.ALL OPENINGS SHALL BE SEALED WITH WATERPROOF NON-SHRINKING
GROUT.

2.VAULT SHALL BE PRECAST OR CAST IN PLACE CONCRETE WITH STEEL
REINFORCING AND 4000 P.S.I. CONCRETE.

3.1
2" STAINLESS STEEL NIPPLES AND ELLS.

4.WITHIN PAVEMENT AND SHOULDER AREAS, FRAME AND COVER SHALL BE
TRAFFIC BEARING.

ALUMINUM HATCH FRAME &
COVER (USF AHS OR EQUAL)

(SEE NOTE 4)
SEE NOTE 3

2" FULL PORT
S.S. BALL VALVE

W-13A
AIR RELEASE VALVE

REVISED: FEBRUARY, 2022
SCALE: N.T.S.
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3
'
 
M
I
N
.

R/W

POWERSEAL ONE PIECE
S.S. SADDLE W/BUILT-IN
CORPORATION STOP
OR APPROVED EQUAL

12"

1
2
"

CONCRETE/BRICK SUPPORT

9"

3/4" GRAVEL 12" DEEP

FINISHED GRADE

2" STAINLESS STEEL W/A
POSITIVE SLOPE TOWARD
A.R.V. ASSEMBLY

  4' DIA. CONCRETE
VALVE VAULT

FLEXIBLE SEAL

NOTES:

1.ALL OPENINGS SHALL BE SEALED WITH WATERPROOF NON-SHRINKING GROUT.
2. VAULT SHALL BE PRECAST OR CAST IN PLACE CONCRETE ALL WITH STEEL REINFORCING AND 4000 PSI CONCRETE.
3.12" STAINLESS STEEL NIPPLES AND ELLS.
4.ADJUST VERTICAL ALIGNMENT OF PROPOSED WATER MAIN SO THAT HIGH POINT IS MINIMUM 3' BELOW FINISHED

GRADE.
5.MINIMUM DEPTH OF PIPE SHALL BE INCREASED AS NECESSARY TO ENSURE VALVE VAULT IS FLUSH WITH GRADE

AS SHOWN.
6.WITHIN PAVEMENT AND SHOULDER AREAS, FRAME AND COVER SHALL BE TRAFFIC BEARING.

1' MIN.

ALUMINUM HATCH FRAME & COVER (USF
AHS OR EQUAL) (SEE NOTE 6)

6" MIN.

#4 BARS @ 9" O.C. EACH WAY

6"
MIN

2" FULL PORT
S.S. BALL VALVE

SEE NOTE 3
2" S.S. ARV
(SEE W-2A FOR MAKE
AND MODEL OF ARV)

2" S.S.
90Á BEND

WATER MAIN

AIR RELEASE VALVE
ASSEMBLY-OFFSET W-13B

REVISED: FEBRUARY, 2022
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2" QUICK COUPLING ADAPTER
(KAMLOCK) W/ 2" CAPFINISHED GRADE

WATER
DISTRIBUTION

MAIN

POWERSEAL ONE PIECE
S.S. SADDLE W/BUILT-IN
CORPORATION STOP
OR APPROVED EQUAL

2" SS PIPE & FITTINGS
(TYPICAL)

36" TRAFFIC BEARING
PRECAST CONCRETE METER
BOX & COVER

2" CURB STOP BRASS,
LOCKABLE1" PIPE

 INSERT
 FOR DRAIN

3"-3000 PSI
CONCRETE

90Á ELBOW

3" DEPTH (MIN.)
OF 14" AGGREGATE

90Á ELBOW

AIR RELEASE
VALVE-MANUAL W-13C

REVISED: FEBRUARY, 2022
SCALE: N.T.S.
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DEAD
ENDVALVEREDUCER

VERTICAL
OFFSET

TEE OR
CROSS

<22.5Á
BEND

45Á
BEND

90Á
BEND

PIPE
SIZE

PIPE
TYPE

<22.5Á
BEND
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<4P
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P
I
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36 4718 18 19 35

18
18

18

18
18

36
18

36
36

36

18

18
18

18
18

21

25
30

36

46

51
56

65

41

44
60

63

64
66

66
67

85

36 25 78 118

36
54

54

72

72
72

72
90

61
73

86

98

111
122

156

134

90 188

TEE OR
CROSS REDUCER

VERTICAL
OFFSET

18 18 18 18

b

36

99

69
93

38

103

101

104
105

134
185

22

56

40
48

30

72

64

80
87

102

122

21

25
29

20

18

18

18
18

18

18

18

36
36

36
36

18

18

18
18

18

18

18

HIGHLOW

DEAD
ENDVALVE

18 33

52

73

96
115

136
155

174

192
211

246
295

18

54

36
54

36

72
72

72
72

90
90

MINIMUM LENGTH OF PIPE (IN FEET) REQUIRED TO BE
RESTRAINED ON EACH SIDE OF A VALVE OR FITTING FOR

SANDY SOILS (SW, SP, SM, SC)

b

W-14A

PIPE RESTRAINT
SCHEDULE
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DEAD
ENDVALVETEE OR

CROSS REDUCER
VERTICAL
OFFSET

PIPE
TYPE

PIPE
SIZE

90Á
BEND

45Á
BEND

<22.5Á
BEND

REDUCER

18 18 20 256 18

D
U
C
T
I
L
E

I
R
O
N

22 18

24
30

8
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12
14
16
18
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18
18
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35
41
47
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BEND
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57
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23
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27
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32

P
V
C

P
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P
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35

64
71
78

PIPE
TYPE

PIPE
SIZE

90Á
BEND

45Á
BEND

<4 18 18

30 110 46

18

18

18
18

18

36
36

36
36
36
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23
20

25
28
33

23
32
42
50
59

76
84
92
107

67

36
40
73
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104
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TEE OR
CROSS

a
VERTICAL
OFFSET

LOW HIGH

18 18 18 18

54 40 127 193

18

18

18
18

18

18

18
18

18

18

22

18
36 49

90
90

36
54
54

72
72
72
72
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77
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140
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194

18
36
36
54
54
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72
72
72
90

55
77
101
121
143
163
183
202

258
221

DEAD
ENDVALVE

18 35

b

90 308

MINIMUM LENGTH OF PIPE (IN FEET) REQUIRED TO BE
RESTRAINED ON EACH SIDE OF A VALVE OR FITTING FOR CLAYEY

AND SILTY SOILS (CL, CH, ML, MH)

a b

W-14B

PIPE RESTRAINT
SCHEDULE
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PIPE THRUST RESTRAINTS:  MECHANICAL RESTRAINERS SHALL BE INSTALLED AS
REQUIRED TO PROPERLY RESTRAIN ALL PIPING SYSTEMS.  AT A MINIMUM, RESTRAINERS
SHALL BE PROVIDED ON ALL BELOW-GRADE VALVES AND FITTINGS AND AT THE
REQUIRED NUMBER OF PIPE JOINTS IN EACH DIRECTION.  REQUIRED LENGTHS OF
RESTRAINED PIPE SHALL BE AS SHOWN IN PIPE RESTRAINT SCHEDULES BELOW.

1. TEST PRESSURE 150 PSIG
2. MINIMUM PIPE DEPTH 3 FEET
3. TYPE 3 LAYING CONDITION
4. FACTOR OF SAFETY = 2.0
5. FOR POLYETHYLENE ENCASED DUCTILE IRON PIPE, MULTIPLY
   THE RESTRAINED LENGTH FOR DUCTILE IRON BY 1.5

A "LOW" REPRESENTS THE MINIMUM LENGTH OF PIPE (IN FEET) REQUIRED TO BE
RESTRAINED ON THE LOW SIDE OF THE VERTICAL OFFSET, WHICH IS TYPICALLY
DOWNSTREAM OF THE OFFSET FITTING.  "HIGH" REPRESENTS THE MINIMUM LENGTH OF
PIPE (IN FEET) REQUIRED TO BE RESTRAINED ON THE HIGH SIDE OF THE VERTICAL
OFFSET, WHICH IS TYPICALLY UPSTREAM OF THE OFFSET FITTING.  REQUIRED
RESTRAINED LENGTHS ASSUME AN OFFSET ANGLE # 45E.

B DISTANCE REPRESENTS THE LINEAR FEET OF LARGE DIAMETER PIPE UPSTREAM OF
THE REDUCER REQUIRED TO BE RESTRAINED.  RESTRAIN SMALL DIAMETER PIPE AT
REDUCER AT A MINIMUM.  IF THERE IS AN UNOBSTRUCTED RUN DOWNSTREAM OF THE
REDUCER (I.E. SMALL DIAMETER PIPE) OF AT LEAST 2.5 TIMES THE REQUIRED LENGTH OF
LARGE DIAMETER PIPE TO BE RESTRAINED, THEN RESTRAINT IS REQUIRED ONLY AT THE
REDUCER FITTING.  IF SMALL END OF REDUCER IS MORE THAN THREE PIPE SIZES
SMALLER THAN LARGE END, CONSULT ENGINEER FOR REQUIRED LENGTH TO BE
RESTRAINED.

BASIS OF SCHEDULES

W-14C
PIPE RESTRAINT
SCHEDULE

REVISED: FEBRUARY, 2022
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